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[57] ABSTRACT

A hybrid integrated circuit device includes first and
second circuit boards having heat emitting semiconduc-
tor devices mounted on each circuit board, the circuit
boards being respectively attached to opposite sides of a
heat radiating plate with an adhesive and extending in
opposite directions beyond the heat radiating plate. The
respective edges of the circuit boards extending beyond
the heat radiating plate are grasped by clip leads for
supporting the heat radiating plate and the two circuit
boards on a main circuit board. Further, these clip leads
electrically connect the semiconductor devices to exter-
nal circuits.

4 Claims, 2 Drawing Sheets
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HYBRID INTEGRATED-CIRCUIT DEVICE
HAVING AN ASYMMETRICAL THERMAL
DISSIPATOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a hybrid integrated-circuit
device, which is mounted, for example, on an automo-
bile or the like, as an electrical part.

2. Description of the Related Art

FIG. 4 shows a side view of a conventional hybnd
integrated-circuit device, and FIG. § shows a top view
of the same. A circuit pattern 2 (see FIG. §) is formed
on the right side of the circuit board 1. Further, a heat
emitting semiconductor device 3 is mounted thereon.
Formed in an edge section of the circuit board 1 are
external connection terminals 4, as indicated by the
broken line in F1G. 8. Leads 7 are respectively con-
nected to these terminals to electrically connect the
semiconductor device 3 to an externa!l device. The leads
7 are connected to the terminals 4 by solder §. And the
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circuit board 1 is attached to a heat radiating plate 8 by

adhesive 6.

“When operating, the semiconductor device 3
mounted on the circuit board 1 emanates heat. This heat
is transmitted through the circuit board 1 to the heat
radiating plate 8 attached the reverse side thereof and 1s
diffused therefrom.

As can be seen from the above example, conventional
hybrid integrated-circuit devices have to be rather large
because of the structure in which the circuit board 1s
attached to a heat radiating plate. Further, in the case of
a circuit device wherein a circuit board is attached to
each side of the heat radiation plate, there 1s a problem
involved when securing the device 1n position, etc.

The present invention has been made with a view to
eliminating the problems mentioned above. It 1s an ob-
ject of this invention to provide a hybrid integrated-cir-
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cuit device which allows heat emitting semiconductor 40

devices to be mounted thereon with a higher rate of
integration.

SUMMARY OF THE INVENTION

In order to achieve the above object, according to 45

one aspect of the present invention, there is provided a
hybrid integrated-circuit device comprising: a double-
- sided heat radiating means; an electric circuit means
composed of first and second circuit boards which are
respectively attached to first and second sides of the
heat radiation means respectively extending in opposite
directions beyond the heat radiating means and to pro-
vide a heat conductivity and on each of which a heat
emitting circuit part is mounted; and a conductive sup-
port means stably supporting the heat radiating means
and the electric circuit means manner at the respective
extensions of the first and second circuit boards and
electrically connecting the circuit parts to external cir-
cuits.

In accordance with this invention, two circuit boards
each having a heat emitting circuit part mounted
thereon are respectively attached to opposite sides of a
heat radiating means respectively extending in opposite
‘directions beyond the heat radiating means, and the
ends of the respective extensions beyond the heat radi-
ating means of the circuit boards are supported by a
conductive support means. Due to this arrangement, the
radiating means, having a circuit board attached to each
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side, can be supported and secured in position in a stable
manner, with the circuit parts electrically connected to
the exterior.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a hybrid integrated-circuit
device in accordance with an embodiment of this inven-
tion;

FIG. 2 is a top view of the device shown in FIG. 1;

FIG. 3 is an enlarged side view of an F-shaped clip
lead;

FIG. 4 is a side view of a conventional hybnid inte-
grated-mrcult device; and

FIG. 5 is a top view of the device shown in FIG. 4.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

An embodiment of this invention will now be de-
scribed with reference to the accompanying drawings.
In FIGS. 1 and 2, those components which are equiva-
lent to those of FIGS. 4 and 5 are referred to by the
same reference numerals. The heat radiating plate 8
constitutes the heat radiating means. The first and sec-
ond circuit boards 1a and 15, the circuit pattern 2, the
semiconductor devices 3 serving as the circuit parts, the
external connection terminals 4, and the solder 5 are
part of the electric circuit means. The F-shaped clip
leads 9 are a conductive support means.

This embodiment includes first and second circuit
boards 1a and 1b each having on the obverse side a
semiconductor device 3 mounted thereon, with a circuit
pattern 2 and external connection terminals 4 thereon,
as in the above-described conventional device. These
circuit boards 1z and 1b are respectively attached to the
obverse and reverse sides of a heat radiating plate 8 by
adhesive 6. The circuit boards 1z and 15 extend in oppo-
site directions beyond the heat radiating plate 8 for the
mounting of F-shaped clip leads 9 which are described
below. The heat emanated from the semiconductor
devices 3 is transmitted through the circuit boards 1a
and 1b and the adhesive 6 to the heat radiating plate 8
and is diffused therefrom. The heat radiating plate 8
consists, for example, of an aluminum heat sink having
a preselected level of thermal dissipation. Further, 1t 1s
desirable that the adhesive 6 be a good conductor of
heat. -
The external connection terminals 4 are formed at
edges of the respective extensions beyond the heat radi-
ation plate 8 of the circuit boards 1¢ and 15 for the
mounting of the F-shaped clip leads 9 mentioned above.
As shown in FIG. 3, each F-shaped clip lead 9 1s com-
posed of a clip section 9a and a lead section 95 extend-
ing therefrom. And, as shown in FIGS. 1 and 2, the clip
sections 9a grasp ‘the respective edges of the circuit
boards 1 and 1b respectively in contact with the exter-
nal connection terminals 4, with the lead sections 96
extending in a direction substantially perpendicular to
the circuit boards. Further, the clip sections 9a are fixed
to the external connection terminals 4 by soider 3. The
F-shaped clip leads 9 have to support that section of the
hybrid integrated-circuit device which is composed of
the first and second circuit boards 1¢ and 16 and the
heat radiating plate 8, in a stable manner as shown in the
drawings, for example, on a main circuit board or on the
body of an automobile or the like (neither of which 1s
shown). Accordingly, the F-shaped clip leads 9 must be
strong enough to support the boards in a stable manner.
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While in the above embodiment each circuit board is

only equipped with one semiconductor device, each

circuit board in an actual hybrid integrated-circuit de-
vice usually has a plurality of semiconductor devices
mounted on it. Further, what is mounted on the circuit
board is not restricted to semiconductor devices. It may
also be other types of heat emitting circuit parts or a
combination of different types of circuit parts.

As described above, in a hybrid integrated-circuit

device in accordance with this invention, two circuit
boards with heat emitting semiconductor devices
mounted thereon are respectively attached to opposite
sides of a heat radiating plate respectively extending in
opposite directions beyond this heat radiating plate, and
F-shaped clip leads are provided at the edges of the
respective extensions of the circuit boards for support-
ing the heat radiating plate and the two circuit boards
and to electrically connect the semiconductor devices
to external circuits. Due to this arrangement, the heat
emitting semiconductors can be mounted with a higher
integration density, thereby reducing the size and pro-
duction cost of the device as compared to those of con-
ventional devices. Furthermore, since the device 1s
supported in a more stable manner at both ends, an
improvement can be attained in terms of vibration resis-
tance and reliability.
What 1s claimed is:
1. A hybrid integrated circuit device comprising:
heat radiating means having opposed first and second
surfaces and opposed first and second sides trans-
verse to the first and second surfaces, the first and
second sides having respective first and second
opposed edges;
first and second circuit boards, each circuit board
having an obverse surface and a reverse surface
opposed to the obverse surface and at least one
edge transverse to the obverse and reverse sur-
faces:
at least one heat emitting circuit part mounted on the
obverse surface of each of said first and second
circuit boards, the reverse surfaces of said first and
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second circuit boards being respectively attached
to said first and second surfaces of said heat radiat-
ing means, said first circuit board extending beyond
the first edge of said heat radiating means in a first
direction and said second circuit board extending
beyond the second edge of said heat radiating
means in a second direction opposite the first direc-
tion to provide a predetermined heat conductivity;
and |

conductive support means for stably supporting said
heat radiating means and said first and second cir-

cuit boards at the respective edges of said first and
second circuit boards respectively extending be-

yond the first and second opposed edges of said
heat radiating means and electrically connected to
said circuit parts. .

2. The hybrid integrated circuit device as claimed 1n
claim 1 wherein said heat radiating means includes a
heat radiating plate, each of said first and second circuit
boards has a circuit pattern and a plurality of external
connection terminals disposed at the edges of said first
and second circuit boards that extend beyond said heat
radiating plate and are connected to said respective
circuit patterns and wherein said conductive support
means includes a plurality of clips, each clip including a
clip section grasping an edge of one of said first and
second circuit boards extending beyond said heat radi-
ating plate and in electrical contact with one of said
external connection terminals and a linear lead section
extending substantially perpendicular to said heat radi-
ating plate and the obverse and reverse surfaces of said

first and second circuit boards.

3. The hybrid integrated circuit device as claimed 1n
claim 2 wherein said heat radiating plate includes an
aluminum heat sink.

4. The hybrid integrated circuit device as claimed in
claim 2 including an adhesive bonding said first and -
second circuit boards to said heat radiating plate, said

adhesive having a predetermined heat conductivity.
% ¥ % % %
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